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In many vertebrates, such as Xenopus and zebrafish, the oocyte is polarized prior to its first division as a zygote: the vegetal pole gives rise to the germline and determines dorsal structures. Findings in zebrafish now suggest that oocyte asymmetry is established in the early phases of meiosis I, in sync with the formation of a meiotic structure known as a ''chromosomal bouquet.''
The meiotic bouquet was first described more than 100 years ago when scientists observed that, during the early stages of meiosis I, chromosome ends would cluster along one side of the nuclear envelope (Fig. 1) . Researchers now know that, at this stage, telomeres are anchored to one side of the nuclear envelope in a wide range of species. It seems that this anchoring may help chromosome pairs align.
In a new study, Yaniv Elkouby et al., examine this stage of meiosis in zebrafish, finding a correlation with the formation of a conserved cytoplasmic structure, the Balbiani body. The Balbiani body contains specific mRNAs, proteins, and mitochondria, segregates with the germline, and is known to specify the oocyte vegetal pole in Xenopus and zebrafish. The researchers found that Balbiani body components clustered in the cytoplasm adjacent to the chromosomal bouquet, in association with the bouquet-associated centrosome.
Both the aggregation of Balbiani body components as well as formation of the chromosomal bouquet could be disrupted by a microtubule inhibitor. The early stages of Balbiani formation seemed to occur upstream of Bucky ball, the only known regulator of Balbliani formation. The researchers' observations also hint that mitotic divisions prior to oocyte formation may help establish the location of the bouquetassociated centrosome, and set the location for the future vegetal pole.
Whether the findings have relevance for mammals is unclear. Balbiani bodies and chromosomal bouquets are both observed in oocytes of mammals such as mice. However, embryo polarity in mammals does not seem to be established until after several cell divisions, though this is an active area of investigation. Article 74
